Activation of Ras cascade increases the mitochondrial enzyme content of respiratory competent yeast.
We investigated the effects of genetic and physiological modulations of the cAMP-protein kinase A pathway on mitochondrial biogenesis of yeast cells grown on lactate. Yeast mutants with over-activated Ras/adenylate cyclase pathway (i.e., Ras2(val19), ira1Delta(ira2)Delta) or with a constitutive downstream activation of protein kinases A (i.e., bcyDelta) showed an increase in the mitochondrial enzyme content. In contrast, loss of Ras activity (i.e., Ras2 mutant) resulted in a slight decrease. The treatment by cAMP of a responsive mutant increased the oxidative phosphorylation capacity of cells and increased the transcript level of nuclear genes encoding for mitochondrial proteins. In contrast, the transcript level of mitochondrial DNA genes was unchanged. It is concluded that the Ras/cAMP/protein kinase A pathway is part of the regulatory circuit controlling biogenesis of the oxidative phosphorylation complexes in yeast cells.